Abstract: This study investigated if international personal remittances (remittances) and human capital development complement each other in reducing income inequality in emerging markets using panel data analysis.
Introduction
The influence of remittances on economic growth and development has attracted a lot of attention in recent decades but there is evidence that the role played by remittances on income inequality is far from being a settled issue. Although there is consensus that remittances enhance economic growth, financial development, infrastructural development, education, human capital development (HCD) and household income, empirical studies specifically investigating the effect of remittances on income inequality have produced conflicting, divergent and mixed findings (see Table 1 ). The conflicting empirical findings can be divided into four categories: 1 remittances has a positive impact on income inequality 2 remittances negatively affect income inequality 3 income inequality is not influenced by remittances at all 4 remittances influences income inequality indirectly through other factors such as education, among others.
Furthermore, Acharya and Leon-Gonzalez (2012) found out that the positive influence of remittances on income inequality reduction only happens if the poor are the ones who are most participating in the migration process. The same study revealed that remittances increases income inequality if the rich are the ones who are the most participants in sending money back home (labour sending country). The lack of clarity with regard to the impact of remittances on income inequality can only be dealt with by carrying out additional empirical tests. This paper seeks to contribute to the discourse by exploring if HCD is a channel through which inequality reduction is positively influenced by international personal remittances in selected emerging markets.
Background of the study, research gap and contribution of the study
According to Shen et al. (2010) , the decision that remittances is a panacea to income inequality cannot yet be conclusively made and it largely depend on other conditions or diversity of the environment's that exist in the labour sending country. This was supported by Taylor (1992) whose study found out that remittances influences inequality reduction in an indirect way or through other factors in the short run. HCD was said by Eicher and Penalosa (2001) to be one of the conditions which is instrumental in reducing income inequality. It is against this backdrop that this paper investigates whether HCD levels in the labour sending country is a channel through which remittances can reduce income inequality levels. The study is consistent with Kimhi (2010) whose study noted that international remittances reduced income inequality through its positive influence on education in the Dominican Republic. Waheed and Shittu (2012) also argued that an increase in education levels boosted international remittances inflow's ability to decrease income inequality in the rural areas of Nigeria, results which were also obtained by a study done by Olowa and Shittu (2012) . The latter however revealed that income inequality in the rural areas of Nigeria went up when education and domestic remittances were interacted. Although there are many studies which have explored the separate impact of remittances and HCD on poverty and income inequality, none which the author is aware of focused on finding out if international personal remittances reduced income inequality in the labour sending countries through the HCD channel. The closest studies on the subject matter were done by Olowa and Shittu (2012) and Waheed and Shittu (2012) whose study revealed that higher education levels were a channel through international remittances negatively influenced income inequality in rural Nigeria. This paper deviates from prior similar empirical studies in that:
1 it focused in emerging markets, a bloc of countries which has so far been ignored by previous studies on remittances-income inequality nexus 2 used panel data analysis methods 3 it is not narrow focused in that it studied whether HCD not education level is a channel through which income inequality is affected by international personal remittances.
Organisation of the paper
The rest of the paper is structured as follows: Section 2 is literature review discussion and Section 3 explains how other factors apart from remittances influences income inequality from a theoretical perspective. Research methodology, results discussion and interpretation is done in Section 4 whereas Section 5 summarises the paper.
Remittances-led inequality reduction hypothesis-literature
According to Cox Edwards and Ureta (2003) and Rozelle et al. (1999) , remittances flow has got an effect of relaxing credit constraints on education, small enterprises and farm investment. Remittances triggered investment in small business enhances entrepreneurship and self-employment which in turn reduce inequality through the induced jobs back home, argued Mesnard (2001) . Mesnard (2004) noted that when self-employment is constrained by liquidity, people engage in temporary migration in order to solve the credit market imperfections in their country by saving their income optimally during their stay in foreign countries. On the contrary, few authors argued that remittances increase the inequality gap because of the following three reasons:
1 they are mainly directed towards consumption expenditure 2 the recipients becomes lazy and over reliant on the remittances 3 the attainment of education by children back home becomes depressed in the absence of their parents who are in the diaspora (Bang et al. 2016; Azam and Gubert, 2005; Rempel and Lobdell, 1978) .
Subsequent empirical studies that investigated the influence of remittances on income inequality were done but they produced mixed and divergent results which are summarised in Table 1 . Gini-decomposition and regression approaches Internal remittances were found to have a better chance of reducing income inequality in comparison to international remittances. High education levels led domestic remittances to increase income inequality in the rural areas of Nigeria. On the contrary, high education levels enhanced international remittances' ability to reduce income inequalities in the rural Nigeria.
Mollers and Meyer (2014) Kosovo
Quantitative research analysis The study found out that remittances lifted 40% of the households in Kosovo above the poverty datum line.
The same study revealed that remittances inflow increased the income inequality levels in Kosovo.
Bayene (2012) Ethiopia Time series analysis The study noted that income inequality levels did not change in response to international remittances inflows.
Adhikari (2016) Nepal Regression analysis Both poverty and income inequality were found to have been reduced by international remittances in all the three districts of Nepal studied. Access to education and health by the poor improved due to increased inflow of international remittances into Nepal.
Howell (2017) China Time series analysis Remittances were found to have boosted income among the ethnic groups in rural China. The same study noted that remittances increased income inequality among the ethnic groups in rural China.
Ha et al. (2016)
China System generalised methods of moments (GMM). The study found out that contemporary migration increased income inequality whilst lagged migration reduced income inequality in China.
Anyanwu et al.
West Africa Dynamic system GMM approach International remittances were found to be one of the factors that reduced income inequality in West African countries.
Alcala et al. (2014) Bolivia
Probit model Remittances were found to have enabled the rural people of Bolivia to diversify their income streams.
Garip ( Eicher and Penalosa (2001) , high HCD enhances innovations, which in turn pushes up the demand of skilled workers to assimilate new technologies into the production processes. The absorption of more skilled workers into the workplaces reduces the income inequality in the economy. Greater supply of human capital decreases the relative wage and consequently income inequality [Eicher and Penalosa, (2001) 
In the presence of certain absorption capacities such as infrastructure development, FDI was found to have reduced income inequality in developed countries (Choi, 2006) . In addition, Tsai (1995) also observed that FDI increased income inequalities. The finding was supported by Gopinath and Chen (2003) whose study argued that FDI widen the unskilled-skilled income gap in the host country.
+/-Economic growth (GROWTH) GDP per capita Rising economic growth as measured by GDP per capita reduces income inequality, economic growth reduces income inequality levels at the top of income distribution whilst employment growth reduces unemployment, poverty and income inequality (Barro, 2000) .
(% of GDP) Traditionally disadvantaged people benefit by having more access to key economic activities if infrastructural development occurs in the underdeveloped regions where they stay (Jacoby, 2000) . In addition, Brenneman and Kerf (2002) noted that infrastructural development has some beneficial influence on HCD which then enhances productivity, employment opportunities and income inequality reduction.
Savings Gross domestic savings (% of GDP) Theoretically, the additional income from savings and investment tend to reduce the income inequality in the society because it boosts the chances of engaging in self-employment in the future. The challenge is that normally it is the rich who are able to save more, hence the income distribution gap between the rich and the poor continue to widen.
+ Inflation (INFL)
Inflation consumer prices (annual %) Studies by Albanesi (2007) , Beetsma (1992) and Romer and Romer (1998) found out that high inflation erodes the value of the poor people's income whilst the value of the rich's savings is protected by resultant interest rates rise. Erosa and Ventura (2000) also noted that lower income group of people are more vulnerable to inflation because they incur huge costs of transaction services as they hold more of their wealth in the form of a currency.
+
Trade openness (OPEN) Total of exports and imports (% of GDP) According to Balassa (1978) , trade openness enhances the growth of the exports sector or foreign exchange inflows thereby making it cheaper to import the capital equipment needed to drive economic growth. The resultant economic growth boosts employment generation, reduce poverty and income inequality as more poor people get jobs. On the other hand, when trade liberalisation/openness brings technical change that is skill-biased, unskilled employees lose their jobs whereas the skilled ones' benefit hence perpetuating income inequality (Winters et al. 2004 ).
+/ Financial development (FIN)
Domestic credit to private sector by banks (% of GDP) According to Rajan and Zingales (2003) and Honohan (2004) , expanding private credit was found to be instrumental in stimulating income growth for poor families hence reducing income inequality. Consistent with Naceur and Zhang (2016) , external and domestic financial liberalisation was found to have increased income inequality. Notes: ***, ** and * denote statistical significance at the 1%, 5% and 10% level respectively. Source: Author compilation from e-views
Research methodology

Data and data sources
The paper studied whether remittances and HCD complemented each other in reducing income inequality in selected emerging markets using panel data analysis approaches with annual data ranging from 2004 to 2014. The emerging markets included in the study include Argentina, Brazil, Colombia, Czech Republic, Greece, Mexico, Peru, Poland, Portugal, Russia, Thailand and Turkey. The choice of the emerging markets was to a larger extent informed by two considerations:
1 International Monetary Fund (2015) report on the list of emerging markets 2 the availability of data.
United Nations Development Programme various reports, African Development Indicators, Global Financial Indicators, International Financial Statistics, International Monetary Fund and World Development Indicators were the sources of data used for this study. The use of the data extracted from the databases of these international organisations without verifying the accuracy of the data directly from the individual countries studied is a limitation of the data collection process.
Pre-estimation diagnostics
In line with literature (see Sections 2 and 3), Table 3 shows a significant negative correlation between the following variables:
1 HCD and income inequality 2 economic growth and income inequality 3 infrastructural development and income inequality 4 trade openness and income inequality 5 financial development and income inequality.
As expected, savings were found to be negatively but insignificantly related with income inequality. A significant positive correlation between inflation and income inequality and between remittances and income inequality was also detected. FDI and income inequality were found to be positively but insignificantly related with income inequality. The findings are in sync with literature as expounded in Table 2 . The highest correlation (-0.76) was found between infrastructural development and income inequality hence there is no need to worry about multi-collinearity problem as it does not exist. The reason why all the data sets were first transformed into natural logarithms before use is to deal with the effect of extreme values and abnormally distributed data on the quality and reliability of the findings. The range values of economic growth, infrastructural development, trade openness and financial development data and the standard deviation of the economic growth and infrastructure development data provides clear evidence of the existence of extreme values (see Table 4 ).The data for all the variables is skewed only to the right whilst the probability values of the Jarque-Bera criteria for remittances, FDI, economic growth, infrastructure development, inflation, trade openness and financial development gives proof that the data is not normally distributed. Table 4 Descriptive statistics 
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General and econometric model specification
Taking into account the factors which influences income inequality as shown in Sections 2 and 3, the income inequality function is represented by equation (1) below.
INEQUALITY f REMIT HCD FDI GROWTH INFR SAV INFL OPEN FIN
In econometric terms, equation (1) is transformed into equation (2) below.
INEQUALITY stands for income inequality as measured by the GINI ratio. REMIT represents the international personal remittances inflow which is proxied by international personal remittances received as a ratio of GDP. X stands for the explanatory variables controlled for in the current study, namely financial development, inflation, infrastructural development, FDI, HCD, economic growth, savings and trade openness. ε it is the error term, subscripts i and t stands for the country and time respectively. 0 is the intercept term, 1 is a co-efficient of international personal remittances whereas 2 is the co-efficient of the explanatory variables μ i stands for unobserved country specific and time invariant effect. Equation (3) introduces the interaction term depicted by (REMIT i, t .HCD i, t ) to allow an investigation as to whether HCD is a channel through which income inequality reduction triggered by international personal remittances inflows occur in selected emerging markets. 
In estimating equation (3), panel data analysis approaches (fixed effects, random effects and pooled OLS) were preferred (see results in Table 7 ). The advantage of using panel data analysis is that they estimate the impact which cannot be identified using time series and cross sectional data analysis (Hsiao, 2003) . The limitation of the panel data analysis approaches is that the use of a multi-year data with repeated observations over time for each country violates the independence assumption when using regression analysis. Table 5 shows that data for all the variables under study are stationary at first difference. Table 6 indicates that a long run relationship between the variables exist because the no long run relationship hypothesis was rejected at 5% level of significance. Across all the three panel data analysis methods used, international personal remittances were found to have negatively but insignificantly influenced income inequality. This means that income inequality was reduced by personal international remittances in the selected emerging markets, consistent with most theoretical predictions (Mesnard, 2001 (Mesnard, , 2004 Cox Edwards and Ureta, 2003; Rozelle et al., 1999) . HCD was also found to have reduced income inequality across all the three panel data analysis methods in line with Eicher and Penalosa (2001) whose study observed that high HCD reduced income inequality levels through increasing 1 innovations 2 demand for skilled personnel to use new technologies into manufacturing process 3 productivity 4 expansion 5 more employment opportunities for the poor.
Main data analysis
Under pooled OLS framework, the interaction between international personal remittances and HCD had a significant negative effect on income inequality. The interpretation is that HCD enhanced international personal remittances' ability to reduce income inequality in the selected emerging markets. The finding resonates with Waheed and Shittu (2012) and Olowa and Shittu (2012) whose studies revealed that higher levels of education accelerated the rate at which international remittances reduced income inequalities in the rural areas of Nigeria. Under fixed and random effects approaches, the combination between international remittances and HCD had a negative but insignificant impact on income inequality in the selected emerging markets studied. Put differently, the interaction between HCD and international remittances reduced income inequality, a finding which in the main agree with empirical researchers such as Kimhi (2010) , Waheed and Shittu (2012) and Olowa and Shittu (2012) . Table 5 Panel unit root tests -individual intercept and trend , ADF fisher chi square and PP fisher chi square tests respectively. *, ** and *** denote 1%, 5% and 10% levels of significance, respectively. Source: Author's compilation from e-views Table 6 Kao residual co-integration test -individual intercept
Level
T-statistic Probability
Augmented Dickey-Fuller (ADF) -2.8545 0.0022
Source: Author's compilation from e-views The study also noted that economic growth and infrastructural development separately reduced income inequality across all the three panel data analysis frameworks, in line with theoretical predictions (see Table 2 ). Consistent with Erosa and Ventura (2000) whose study argued that lower income group of people are more vulnerable to inflation rate rise, this paper observed that inflation increased income inequalities in the selected emerging markets. Whilst fixed and random effects show that FDI increased income inequalities, pooled OLS indicates that income inequality was reduced by FDI. Savings were found to have increased income inequality in the selected emerging markets. This finding is consistent with literature (Mesnard, 2004) which specifies that it is only the rich not the poor who are able to save their income. Financial development was also found to have increased income inequality across all the three panel data analysis approaches, a finding that resonates with Naceur and Zhang (2016) whose study noted that domestic financial liberalisation or openness pushed up the income inequality gap. Fixed effects found out that trade openness increased income inequality yet random and pooled OLS shows that income inequality was reduced by trade openness in the selected emerging markets. Both set of findings between trade openness and income inequality is explained by theoretical literature as shown in Table 2 .
Robustness tests -the lagged panel data analysis model
The assumption that it takes one year before the independent variables significantly influence income inequality was captured by the lagged panel data analysis model in the form of equation (4), consistent with Matthew and Johnson (2014) . Equation (5) represents a scenario in which the assumption is that it takes two years before income inequality is significantly affected by the independent variables. Notes: ***, ** and * indicate 1%, 5% and 10% significance levels respectively.
Source: Author compilation from e-views Notes: ***, ** and * indicate 1%, 5% and 10% significance levels respectively.
Source: Author compilation from e-views Using both lagged independent variable approaches (t -1, t -2), the interaction between remittances and HCD had the following influence on income inequality:
1 an insignificant negative impact on income inequality under both fixed and random effects 2 a significant negative effect on income inequality under pooled OLS approach -see Tables 8 and 9 .
These findings are the same as those found when using the non-lagged independent variable approach whose results are presented in Table 7 , an indication that the results are robust.
Conclusions
This study investigated the combined effect of international personal remittances and HCD on income inequality in selected emerging markets using pooled OLS, fixed and random effects panel data analysis methods. The major aim of the study was to find out if HCD is an avenue through which international personal remittances enhance income inequality reduction in the selected emerging markets. Although there seems to be consensus that international remittances reduces income inequality despite the existence of divergent and mixed results, the channels through which international remittances reduce income inequality has so far received very little attention and it remains an unsettled matter in literature. In line with literature (Waheed and Shittu, 2012; Olowa and Shittu, 2012) , all the three panel data analysis methods show that HCD is a channel through which international personal remittances reduced income inequality in selected emerging markets. Economic growth and infrastructural development were found to have decreased income inequality whilst savings, inflation and financial development increased income inequality, findings which are clearly supported by literature (see Table 2 ). Last but not least, the separate impact of FDI and trade openness on income inequality in selected emerging markets was found to be mixed. The policy implication of the study is that selected emerging markets are urged to put in place and fully implement strong HCD policies in order for them to enjoy income inequality reduction advantages associated with international personal remittances inflows. Future studies should use a two-level model by separating the total variance of inequality into two sources, over-time variance and across countries in order to address the independence assumption violation.
Further studies should also investigate other channels through which international remittances can influence income inequality.
